Skin tumor formation in human papillomavirus 8 transgenic mice is associated with a deregulation of oncogenic miRNAs and their tumor suppressive targets.
Dysregulation of microRNA (miRNA) expression is regularly found in various types of cancer and contributes to tumorigenic processes. However, little is known about miRNA expression in non-melanoma skin cancer in which a pathogenic role of beta human papillomaviruses (HPV) is discussed. A carcinogenic potential of beta HPV8 could be demonstrated in a transgenic mouse model, expressing all early genes of HPV8 (HPV8-CER). A single UVA/B-dose induced oncogene expression and led to papilloma growth within three weeks. Expression of miRNAs and their targets during HPV8-mediated tumor formation in mice. Skin of untreated or UV-irradiated wild-type and HPV8-CER mice was analyzed for miRNA expression and localization by qPCR and in situ hybridization. MiRNA target protein expression was analyzed by immunohistochemical staining. Early steps in skin tumor formation in HPV8-CER mice were associated with an upregulation of the oncogenic miRNA-17-5p, -21 and -106a and a downregulation of the tumor-suppressive miRNA-155 and -206, which could be demonstrated by qPCR and in situ hybridization. The respective targets of miRNA-21 and -106a, the tumor suppressors PTEN, PDCD4 and Rb with their pivotal role in cell cycle regulation, apoptosis and proliferation were found to be downregulated. This is the first report demonstrating that a cutaneous HPV type deregulates the expression of miRNAs. These deregulations are closely related to the UV-induced upregulation of HPV8 oncogene levels, which suggest a direct or indirect HPV8-specific effect on miRNA expression. These data presume that HPV8 interferes with the miRNA mediated gene regulation to induce tumorigenesis.